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AGRICULTURAL AND MECHANICAL COLLEGE
AGRICULTURAL EXPERIMENT STATIONS
C. T. DOWELL, Director
STATEMENT
The test at Calhoun was conducted cooperatively by Sidney
Stewart, Superintendent of the North Louisiana Experiment Sta-
tion. The Outfield tests were conducted on the farms of Atkins
Bailey at Homer, Fred Croyer at DeRidder in 1930 and R. A.
Bennett at DeRidder in 1932, 1933, and 1934, D. Glover at
Ruston, E. G. Piatt at Grand Cane, G. W. Benson at Hammond,
G. L. Gayden at Gurley, N. W. McHenry at Monroe, and W.
T. Magee at Franklinton, in cooperation with the County Agri-
cultural Agents of the respective parishes. Members of the Depart-
ment of Crops and Soils who have supervised or conducted the
experiments have been H. B. Brown, John Gray, the late A. H.
Meyer, John R. Cotton, H. C. Lovett, and Franklin L. Davis. The
manuscript has been prepared by H. C. Lovett and Franklin L.
Davis.
Fertilizers for Cotton on the Coastal Plain
Soils of Louisiana
By FRANKLIN L. DAVIS and H. C. LOVETT
In a discussion of any soil-improving practices, such as the use of fertilizers,
there
is but one sound basis upon which the value of the practices can be measured,
and that
is profit. This is well demonstrated by the fact that only those
practices that have
proven profitable to the farmer have persisted and have widespread application.
Even
when the expressed purpose for soil-improvement measures is "to maintain soil fer-
tility" or "to conserve the soil," the fundamental reason for following them is
that
they will eventually produce profitable returns.
The average yield of cotton in Louisiana is approximately 200 pounds of lint
cotton per acre.1 There is no doubt that these yields can be profitably increased.
This
can be done by following soil-improving and conserving practices such as rotating
the
crops grown and turning under certain green legumes, and by applying the right kinds
and amounts of commercial fertilizers.
While not all of the fertilizer used in the state is applied to cotton, a consumption
of close to 106,000 tons
2 during the season of 1936 indicates a fairly large usage of
fertilizers for cotton. Furthermore, inquiries from farmers and agricultural workers
show that there is considerable interest in analyses and rates of application of
fer-
tilizers best suited for cotton.
During the past ten years, the Experiment Station has conducted a series of fertil-
izer tests on cotton. In addition, tests have been conducted cooperatively with quite
a number of farmers in the state and at each of the branch experiment stations.
The
results of the tests carried on each year have been given in the annual preliminary
reports
of the Department of Crops and Soils. A summary of the results of all the tests con-
ducted on the coastal plain soils of Louisiana is reported herein.
Plan of Experiments
These fertilizer experiments were designed to determine the ratio or analyses of
fertilizers best suited for the production of cotton and to give some information as to
the amounts per acre which may be profitably used.
The tests were based upon a 5-8-4 analysis. These figures signify a composition of
the fertilizer as follows: 5.0 per cent nitrogen (N) ; 8.0 per cent phosphoric acid
(P0
5 ); and 4.0 per cent
potash (K
2
0). Within this basic analysis, each of the
fertilizing constituents was varied, one at a time. Thus, as shown in Table 1, the
fertilizer applied to plats Nos. 1 to 5 contained 5 per cent nitrogen and 4 per cent
of potash but varying amounts of phosphoric acid. Similarly, plats Nos. 7 to 12 received
varying amounts of nitrogen with the phosphoric acid and potash constant, and plats
Nos. 14 to 18 represented the potash series. Plats Nos. 6 and 13 were not fertilized.
The fertilizer was applied at a rate equivalent to 600 pounds per acre. The cotton
A-as grown continuously on the same land in most instances, and the plats were located
Agricultural Statistics, 1936. Prepared by the Yearbook Statistical Committee of the
U. S. Department of Agriculture.
^Figures from the Department of Agriculture and Immigration, State of Louisiana.
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in the same places each successive year. No intervening crops were grown for the
duration of the experiments.
Each plat consisted of two rows of sufficient length to provide one-fiftieth of an
acre. The plats were separated from each other by an unfertilized border row. Each
treatment was replicated four times in each test, the replications being arranged
in a manner to minimize, as far as possible, the effects of any variations in the soil.
The fertilizer was distributed in the furrow and "bedded on" about two weeks
before planting. The cotton was "chopped out" and cultivated according to the usual
farm practices. In most instances, the cotton was picked twice, an attempt being
made to get one-half of the crop at the first picking and the remainder at the second
picking.
Description of Soils
The upland or hill soils on which these tests have been conducted are relatively
similar in fertility although they represent a number of different soil types. At the
North Louisiana Experiment Station at Calhoun the test was conducted on Orangeburg
fine sandy loam; at both Homer and DeRidder it was located on Ruston fine sandy
loam; and at Ruston, on Greenville fine sandy loam. These soil types represent the
red hill lands of northern Louisiana. Considerable areas of them also occur in St.
Helena and Washington parishes and in the northern half of Tangipahoa parish.
These soils occur on rolling to hilly areas and are grayish-brown to reddish-brown
in color. They have friable, well-drained subsoils ranging from red to yellow in
color. The subsoil of the Greenville series is somewhat heavier in texture than
that of either of the others.
The Bowie fine sandy loam, on which the test was located at Grand Cane, is also
a hill soil but it has a less permeable subsoil than the above-mentioned soils. It is
representative of the area extending from DeSoto through Vernon parish along the
western side of the state.
At Hammond the test was located on Caddo very fine sandy loam. This is in the
so-called "Flatwoods" or Gulf Coastal area which occupies the eastern part of Livings-
ton, the southern half of Tangipahoa, and practically all of St. Tammany parish.
At Gurley, the test was conducted on Granada silt loam. The Granada is not
strictly a Coastal Plain soil. It is one of the river bluff or hill soils of which the
parent material is considered as being of loessial or wind-blown origin. These soils
occupy the hills east of the Mississippi River and occur in Louisiana in East Baton
Rouge and East and West Feliciana parishes. This area is bordered on the east by
the Coastal Plain proper and the results of this test are included here because of
their similarity to those of the Coastal Plains soils.
The results of two tests conducted on bottom or terrace soils of upland streams are
also included in this report. At Franklinton, the test was located on a terrace or
second bottom soil of the Bogue Chito River. The soil type was a Kalmia very fine
sandy loam. It is composed entirely of the material outwashed from the adjoining
coastal plain uplands which the river drains. The soil type represented at Monroe was
the Ochlockonee very fine sandy loam occurring on a fairly high bottom of the
Ouachita River. This is an alluvial soil composed of the outwash materials of the
upland coastal plain mixed with those from the adjoining bottomlands and terraces
east of the Ouachita River. In this respect this soil is not strictly an upland valley
soil and differs somewhat from the Kalmia soil in fertility requirements.
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The locations of the tests and the area of the state in which the results are appli-
cable are shown in the map on the cover.
Results on Upland Soils
The average annual yields of seed cotton produced by the different fertilizer ratios
at each of the tests are given in Table I. Figures on the annual net profit resulting
from the use of fertilizers have been calculated and are given in Table 2.
As shown in Table 1, the use of phosphate when nitrogen and potash were sup-
plied gave increased yields of cotton in every case (plats Nos. 1 to 6). The largest
increase in yield was obtained from the largest application of phosphate, i. e., 96
pounds of phosphoric acid per acre, at all of the tests except two; 48 pounds of phos-
phoric acid per acre gave the largest yield at DeRidder and 72 pounds per acre at
Gurley. The increase in yield from the use of phosphate under these circumstances
ranged from 148 pounds of seed cotton per acre at Callhoun to 471 pounds at Gurley,
with an average for all tests of 258 pounds. In the figures in Table 2 the cost of
the fertilizer has been subtracted from the value of the increased yield of seed cotton.
These figures show that 24 pounds of phosphoric acid per acre was the most profitable
application at four of the locations: Calhoun, Homer, Ruston, and Grand Cane. The
application of 48 pounds per acre was the most profitable at DeRidder, and ranked
second at Hammond and Gurley. The average of all tests shows that the application
of 48 pounds per acre of phosphoric acid along with 30 pounds nitrogen and 24 pounds
potash gave a net profit per acre of $12.86, and that 24 pounds per acre of phosphoric
acid gave $12.38 per acre. These figures represent returns of $3.49 and $5.58, respec-
tively, per dollar invested for phosphate. The lower rate of application gave the
larger return per dollar invested.
As shown in Table 1, plats Nos. 7 to 12, the largest yield of seed cotton in five
of the tests was produced by 42 pounds of nitrogen per acre. Thirty pounds of nitrogen
per acre gave the maximum yield at Homer and 36 pounds at Hammond. The largest
net profit per acre, as indicated in Table 2, was obtained from the largest yield per acre
at all tests, with the exception of the one at Hammond where the largest profit was
produced by 24 pounds of nitrogen per acre. As an average of all tests, 30 pounds of
nitrogen per acre gave the largest profits, returning $12.62 per acre above the cost of
the fertilizer. The 24-pound rate gave a profit of $12.26 per acre and 36 pounds of
nitrogen gave $12.25 profit per acre. It should be noted than 24 pounds of nitrogen
per acre gave close to the maximum profits obtained from the use of nitrogen at all
tests, with the exception of the one at Gurley.
The response to potash, as shown by plats Nos. 14 to 18, varied somewhat with
the different soils. The increase in yield resulting from the inclusion of potash in the
fertilizer ranged from 23 to 652 pounds of seed cotton per acre, with an average for all
tests of 235 pounds per acre. Thirty-six and 48 pounds of potash per acre gave the
largest returns above the cost of the potash. However, the profits from 24 pounds
af potash per acre are very close to those obtained from the larger application.
Expressed in terms of total profit per acre, the most profitable rates of application
of the plant food constituents in these tests have been, on the average, as follows: 30
pounds of nitrogen, 48 pounds of phosphoric acid, and 36 pounds of potash. This
indicates that a 5-8-6 fertilizer applied at the rate of 600 pounds per acre gives the
average maximum profit per acre for these soils. The 5-8-6 ratio is not registered in
the state, but 500 pounds per acre of a 6-10-7 fertilizer would supply the required



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 1. Showing the Effect of Adequate Fertilization Upon the Appearance
and Yield of Cotton at Ruston, Louisiana. 1934.
feast
Treatment Rows 1 and 2 Treatment 3
and 4
600 lbs. of 5-16-4
Not fertilized
fertilizer per acre Yield
Yield 450 pounds of seed
814 pounds of seed cotton per acre
cotton per acre
an application of 500 pounds per acre of a 6-10-7 fertilizer
would give the largest
profits per acre on many soils, it is not considered as the best general
recommendation
for the soils of this area. It has been pointed out that the
24-pound-per-acre applica-
tions of each of the plant food constituents—nitrogen, phosphoric
acid, and potash—gave
very close to the maximum profits in their respective series. A fertilizer application
supplying them in these quantities should give very good results.
Consequently, 300
pounds per acre of an 8-8-8 fertilizer is recommended for cotton in this
area. This
amount of potash is not necessary on the soils having the heavier
subsoil such as the
Greenville and Bowie. An 8-8-4 or 8-8-6 ratio would be better adapted to
them.
These ratios are not yet registered but it appears that there is a
need for the 8-8-4 ratio.
On the flatwoods and loessial bluff soils of the Florida parishes, larger
quantities
of phosphoric acid are needed to produce the maximum yield of cotton.
A better
recommendation for cotton in this area is 400 pounds per acre of a
6-10-7 fertilizer.
Results on the Upland Valley Soils
The average annual yields and net profits per acre produced by the
different
fertilizer analyses in the tests on the Upland Valley or bottom soils are






























































































































































































































































































































































































































































































































































































































































































































































































































The response in yield of cotton and the profits obtained from
applications of
nitrogen and potash on the two soils are quite similar. In regard to
phosphoric acid,
however, they differ. A quite profitable increase in yield was obtained from the
use of 24 pounds of phosphoric acid per acre at Franklinton,
while no response at all
was obtained at Monroe. These tests definitely indicate the
fertilizer needs of the
soils on which they were conducted, but are inadequate in number to
provide a good
general idea of the fertilizer needs of the upland valley soils. From the
information
at hand and from knowledge of fertilizing practices, it would be
expected that the
use of 300 to 400 pounds of an 8-8-8 fertilizer would be quite profitable
on the sandier
stream bottom soils. The absence of response to phosphate fertilization
on the soil
at Monroe is not considered as normal nor representative of stream bottom
soils.
Summary
The results of cooperative cotton fertilizer tests conducted on the
Coastal Plain
soils of northern Louisiana from 1927 to 1936, inclusive, are
reported.
The locations at which the tests were conducted and the area in which
the results
are applicable are shown on an outline map of the state.
The use of 300 pounds per acre of an 8-8-8 fertilizer for the production
of cotton
on the hill and upland valley soils of the interior coastal plain is
recommended.
The use of 400 pounds per acre of a 6-10-7 fertilizer for the production
of cotton
on the loessial bluffs and flatwoods soils east of the river is
recommended.
Wide fluctuations or changes in the price of cotton or the cost of fertilizer
materials
would materially affect the value of the figures on profit on
which these recom-
mendations are based.
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